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(71) We, JOHN WYETH & BROTHER LIMITED, a British Company of 
HiimeTcorabe Lane South, Taplow, Maidenhead, Berkshire SL€ 0PH, do hereby 
declare the invention for which we pray that a patent may be granted to us and the 
method by which it is to be performed, to be particularly described in and by the 
following statement:— y 

The invention i relates to a novel process for preparing piperidine derivatives. 

t^on S ^nL K •^ Spe ^• fiCatiOI, H? 5 .ff W W pharmaceutical oomposi- 

tions containing inter alia compounds of formula 



(WhA-N 



NHCOR 3 



*^±™ti qi ^ te ? ary amm « nium sa^ thereof/and the t«m^wS»^^S 
merein means die radical contains from 1-6 carbon atoms. 
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(54) PROCESS FOR PREPARING 4-ACYLAMINO-PIPERIDINE 

DERIVATIVES 

(71) We, JOHN WYETH & BROTHER LIMITED a British 0*™*,*, ~t 
™SS ^ i^T OT ** ,dl we ^ drat a patent may be granted to uVandrf* 
The^enti<m rehtts to a mwel process for preparing piperidine derivatives 



W-A- 



NHCOR 3 
R' 



be substituted or unsubstitute^A ™^ , yl radica, » 311 °* which radicals may 
hydrogen, halogV^S^yf Sd^rei^T ^ "S* ** "P^S 
aryl radical (including heSoarvl iJEiS re P r f ems a substituted or unsubstituted 
alkyi containj-ng sTy^Sn ^'^T ^ diaryl-lower alkyL cydo- 
acid additional quaternafy ^EEJ^JTZ ^ ? * ,0WCT ^ radicd?and 
therein means die ^^uThZ l^Z^^ * e term " ^ " as'used 



Ha 



J 



lib 



In the above formulae the symbols W R 1 R ■> a u . 

for formula I and X is an anioT w » R • R , and A have the same values as given 

Thus as disclosed in Specification 1 m »7? » «. -j- • 
formula 11(a) may be reduced with an alkal? L^V^-T com P<> u *l of general 
compound Vgenetal fonmda ff(b) On tttf^ W - 
in the presence of a Raney mckel or « Cat ^ Iytlc hydrogenation, e.g. 

pound of formula uTSrL Z^Ld^tdT^^ iff* a P^iniunTconT- 
idine compound of formula L Mc^S re dS P Tf * fOTmu V Ib to a piper- 
or lib with lithium aluminium hydride^ 1 TJ^SLSf a * formula Ha 

Produce compound I but also %£ZZS£S o™ up 1„ 
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the COR 3 radical to give a radical —CH*R*. 

We have now surprisingly found that under certain conditions it is possible 
to reduce a compound of formula 11(a) right through to a compound of formula I 
using an alkali-metal borohydride e.g. sodium borohydride. This process has advantages 
5 in commercial production since it avoids the necessity for catalytic hydrogenation on a 5 
plant scale. The new method also does not cause reduction of the caibonyi group 
on an amide link or removal of groups susceptible co hydrogenolysis such as benzyl- 
oxycarbonyl. 

Accordingly, the present invention provides a process for preparing compounds of 
10 general formula I as defined above, and acid addition and quaternary ammonium salts 10 
thereof, which process comprises treating a compound of formula 11(a) or IT(b) 
wherein [W], A, R 1 and R s are as defined in connection with formula I and 
is an anion, with an alkali-metal borohydride in a secondary alkanol of 3 to 6 carbon 
atoms to cause reduction of the pyridimum ring of compound 11(a) or the cetrahydro- 
15 pyridine ring of compound 11(b) to give a compound of formula I and if desired 15 
converting the product to an acid addition or quaternary ammonium salt. 

The solvent is a secondary alkanol of 3 to 6 carbon atoms especially secondary 
alcohols of 3 to 5 carbon atoms e.g. isopropandl, sec-butanol and pentan-2-ol. Iso- 
prapanol is preferred. 

The reduction may be carried out at a temperature in the range from 60° to 20 
165° C, preferably 80 to 120° C Conveniently the reduction is effected in the 
chosen solvent at reflux temperature. 

Preferably the alkali-metal borohydride is employed in a molar ratio of from 
1 mol per dc*rf>le bond in each moi of starting material. Thus for a starting compound 
of formula 11(a) at least 3 mols of borohydride are preferred per mol of starting 25 
material, for a starting material with formula H(b), at least one mol of borohydride 
per mol of starting material is preferred. If desired an excess of borohydride can be 
used. 

However, it has been found for a starting material of formula IT(a) quite good 
30 yields (e.g. of the order of 75%) can be obtained with 2 mols borohydride per mol 30 
of compound Ha. Reasonable yields are obtainable With even lesser amounts. Hence the 
desirable amounts are at least 0.25 mol borohydride per double bond for compound 
Ha or lib, plus in the case of compound Ha an additional 1 mol for the quaternary 
salt which acts in a similar manner to a Lewis acid. 
35 Examples of groups W, A, R 1 , R 3 and X© are the same as those given in 35 

Patent Specification No. 1,345,872. 

Examples of W are unsubstituted phenyl or phenyl substituted by one or more 
groups, which may be the same or different selected from halogen '(for example 
fluorine, chlorine or bromine), lower alkyl (for example methyl, ethyl, propyl, or 
40 butyl), lower alkoxy (for example methoxy, ethoxy, propoxy or butoxy), nitro, amino 40 
(including alkyl or dialkyl substituted amino groups) in particular dialkylamino 
(for example dimethylamino or diethylamino), acylamino in particular alkanoylamino 
[for example acetylamino (acetamido)], hydroxyl, caTboxyl, lower alkoxycarbonyl, 
alkyienedioxy (for example methylenedioxy), trihaloalkyl (for example trifluoromethyl), 
mercapto, methylthio, methyfculphonyl, phenyl and phenyl substituted by one or more 4 * 
of those substituents mentioned immediately above in connection with the substituted 
phenyl group W. Further examples of W are cycloalkyl (for example cyclohexvi^ 
U3>4^etrahydronaphth-6-yI, naphthyl and indenyl radicals which may be unsu£ 
stituted or substituted as described above for the substituted phenyl group W and 
heterocyclic radicals such as thienyl (for example 2-thienyl), benzo [blthienyl* (for 
example 3-benzo[b] thienyl), furyl, pyrrolyl (for example 3-pym>lyi), imidarolvl 
(for example 4-imidazoly!) pyrazolyl (for example 4-pyrazolyl), pyridyt (for example 
2- and 4-pyndyl) pjnnnndinyl (for example 4-pyrimidinyI), quinolyl (for example 
2^no yl)^thiaz^yl (for example 2-, 4- and 5-thiazolyl), feotttazolyl, iwcazolyl, So- 
» oxazolyl, tenzimidazolyl (for example 2-benzimidazolyl), benzo-1, 4^dioxanyI (for 55 
example teao-1, 4^iioxan-2-yl) and benzindolyi in particular benzfg] indolyl ffor 
example 3-benz[g] indolyl), which heterocyclic radicals may be unsubstituted or sub- 
stituted as described above for the substituted phenyl group W. Examples of A are 
*n methylene ethylene, propylene, butylene. Examples of R 1 are hydrogen, fluorine, 
60 ddonne, bromine, rn^hyl, ethyl, propyl and butyl. Examples of R> anTd* 2S?£ 
those already descried for the aryl and heteroaxyl radicals W and also method ISox? 
propoxy, butoxy, benzyl, phenethyl, diphenylmethyl, cydopentyl, cyS 5 

SE& 5?* ^ ^ Exam P les of [addition Snit^ 

^J^/!! 0 ^^ ff? 0 ™*s in particular pharmaceutically acceptable acid 
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phosphate sdphonate (such as the mediane-sulphonaie and p-tolucne-sulohonace^ 
acetate, maleate, fumarate, tartrate and formate. ^ ; * 

i \^ Preferably a halide ion such as a chloride or bromide. R 1 or W when 
cydoalkyl is preferably cyclohexyl. 

5 rT5f & roduct l . inrvention ^ of value as pharmaceuticals as described in 5 

Z ?i^ Mt ^ ,fiCati0n 1 > 345 ' 872 ' ioT ™ atK * « hypotensive or amSy^e^ 
srve agents or antihistamine agents. 

pounaW?oSfn the inVCnti<>n ' COnVenieDt W3y 01 

^-^NHCOR 3 
[W]-CH 2 -r{_^ 

r' 

f^S^ y J? C L W * !2l 7 teteroaryl. For instance a simple compound of formula 
L2dL J ? Prcpared ^ °f invention I 4-benWdc^l^vI- 

piperidme. Such a compound would be difficult to prepare by cataTv^vdro^S 

5 ee^vT5T I^T^ ° f ***** IIa <* nE P view* aWSSKPSSl 

> genoJyas of the 1 -benzyl group to give 4-benzamido piperidine 7 15 

in uJ^SK!^^ H « " "< b > may * P«P— - described 
The mvention is illustrated by the following examples. Temperatures are in °C. 

i Acta * EXAMPLE 1. 

is cooled to 30° in a water tothand ^S^f^\SiuM ^f"^ ^ sus P ension 

93%)hadm.p. 175-186° ^ l-ben2yl-4-benzam.dop,per,dine (yield 158 g, 

i r-> /i ^- EXAMPLE 2. 

l-r2 r 3 ^^.^T^^^^y 1 1 ^cetamidoptperidine. 30 
treated ^SttSff^ O mol) is 30 

to give the tide compound Y ( S) Ml ™ me *** P rocedure of Example 1 

EXAMPLE 3. 
1 n Ph«,«k.n^ J'^^yi^-benzamidopiperidine. 

f , EXAMPLE 4. 

1 r, , „ 1 " I4j(p " F,uo ^ cn y , )-^tyn^-benzamidoDiDeridii» 

-educed .id, sod,™, MvS. <l WttW^StaS.?' ' S 



EXAMPLE 5. 

. _ 4 ' B ««am'do-l-[2-(2.naphthyl)ethyl]piperidine. 
^ *"^^^H2-f>na^ chloride is prepared from 4- 

benzamidopyndme and 2-(2-naphthyl) ethyl chloride. The product fTmol) is reduced 

H? (3 mo,s) according 10 ^ of to g tt 
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EXAMPLE 6. 

, ™ .... ljPhe nethyl-4-benzamidopiperidine. sn 
l-PhenemyM-benzaimdo-lA5,6-tetrahydropyridine (1 mol) is treated with 
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sodium borohydxide (1 mol) according to the procedure of Example 1 to give die 
title compound. 

WHAT WE CLAIM IS:— 

1. A process for preparing compounds of general formula I 

^.NHCOR 3 

where W represents a cycloalkyl radical containing live to seven ring carbon atoms or 
an aryl or heteroaryl radical other than an indolyl radical, all of which radicals may 
be substituted or unsubstituted; A represents a lower alkyiene radical, R 1 represents 
hydrogen, halogen or lower alkyl, and R 3 represents a substituted or unsubstituted 
aryi radical (including heteraaryl radicals), aryl-lower alkyl, diaryl-lower alkyi, cyclo- 10 
alkyl containing 5 to 7 ring carbon atoms, lower aflctoy, or a lower alkyi radical, and 
acid addition and quaternary ammonium salts thereof, and the term "lower" as 
used herein means the radical contains from 1 — 6 carbon atoms, which process com- 
prises treating a compound of formula ria or lib 

Ila lib 

wherein W, R 1 , R% and A are as defined in connection whh formula I and X is an 
anion, with an alkali-metal borohydxide in a secondary alkanol of 3 to 6 carbon atoms 
to cause reduction of the pyridinium ring of compound IT(a) or the tetrahydropyridine 
w ng °f J compound to B ive a compound of formula I and if desired converting 

20 the product to an acid addition or quaternary ammonium salt. " 20 

2. A process as claimed in Claim 1, wherein W in the starting compound is a 
phenyl or substituted phenyl group. 



15 



3. A process as claimed in Claim 1, wherein W— A— in the starting compound 
is a benzyl group. 

25 ..i* A ^ tfKes& as claimed in Claim 1, wherein W in the starting compound is a 

naphthyi group. " 

5. A process as claimed in any one of Claims 1 to 4, wherein R s is a phenyl 
or substituted phenyl group. ^ 7 

in fV A I'J^ - s da '™ ed in an y °n< of *e preceding claims wherein the alkali- 

me al borohydride is employed in a molar ratio of from 1 mol per double bond in each 
mol of starting material of formula Ila or lib. 

7. A process as daimed in any one of the preceding claims wherein the solvent 
is a secondary alcohol of 3 to 5 carbon atoms. 

35 isopropan^/"** 5 " ^""^ "* 006 ° f ChimS 1 t0 6 ' wherein ±c solvent is 

9. A process as claimed in Claim 1, substantially as hereinbefore described in anv 
one of the specific examples. 7 

10. A process as claimed in any one of Claims 1 to 6 wherein A in the starting 
compound is — -CH a — and the product has formula III g 
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^^NHCOR 3 

^R 1 



wherein W, R 1 and R 4 are as previously defined. 

1L A process as claimed in Claim 1, which comprises reducing a l-benzyl-4- 
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SfsSSEJSJf^i'fil "I f5? metal *>"*y<W<fe » * secondary alkanci 
ot 3TO5carbon atoms to give l-benzyM^benzamido-piperidioe 

chlorS fc E^ifS " ° aim jl «*erdn l-benzyl-4-benzamido pyridinium 

„, P l!l^r!S? lpound * fonnu,a 1 <> r an acid addition or quaternary ammonium 
salt thereof whenever prepared by a process as claimed in anyone of SuSTS? 

rh«Jrf"JiL™S 0 ^ nd l]°™ wIa 1 w an acid addition or quaternary ammonium salt 
thereof whenever prepared by a process as claimed in Claim 8, «™°nmm salt 



G. R. PORTER, 
Chartered Patent Agent, 
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